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（10 株）中 90%的菌株（9 株）有很强的生物膜形成能力，且这 10 株中的 7 株




2、检测盐度、温度及 pH 对两株海洋细菌的 AHL 活性和 AI-2 活性的影响。结
果显示，两株菌的 AI-2 活性随着盐度和温度的增加而增加，在不同的 pH 条件下，
两株细菌在 AI-2 活性检测中展现出不同的规律，菌株 OYO4 的 AI-2 活性随着
pH 的增加而增加，在 7.5 时达到 大值，在 8.0 时也维持在一个比较高的水平，
但随后在 pH 为 8.5 时急剧下降（P<0.05）。菌株 AE4 的 AI-2 活性随着 pH 的增
加而逐渐下降。盐度、温度及 pH 不影响细菌 OYO4 产生 AHL 信号分子。 
3、采用群体感应抑制物筛选系统（QSIS），对分离到的 66 株海洋细菌的群体感
应抑制物（QSI）活性进行筛选。结果显示，9 株菌具有 QSI 活性，占总供测菌
















和 OHHL 的降解作用，发现赤杆菌属（Erythrobacte）细菌 SP2-2 的 QSI 活性很
强，能在短时间内降解这两种信号分子（2 h 降解 100 μmol/L 的 BHL 到无法检
测水平，5 h 能完全降解 100 nmol/L 的 OHHL）。同时，该菌株也能干扰紫色杆

























In aquatic environments, all natural (macroalgae, stones, etc.) and artificial 
substrates are covered with biofilms consisting predominantly of bacteria and diatoms. 
Natural biofilms often promote or inhibit attachment of invertebrate larvae, which is 
the first stages of biofouling. Formation of a microbial biofilm is a complex multistep 
process. Quorum sensing (QS), a form of bacterial population density-dependent 
cell-cell communication and gene regulation, has been shown to contribute to the 
formation and maturation of biofilms, so disruption of QS may prevent microbial 
biofouling. Since larvae of many marine invertebrates preferentially settle on bacterial 
biofilms, disruption of bacterial biofilms can lead to the reduction of macrofouling of 
submerged surfaces. Searching QS inhibitors by marine-derived compounds are 
improtant direction in the future. In this study, we isolated several strains from coastal 
water, biofilm and marine organisms, detecting the activity of QS signals and biofilm 
formation in the 43 bacterial strains, effecting of biofilms on the settlement of Bugula 
neritina larvae, screening for QSI activity strains, studing its inhibition mechanism. 
There are four main results in this thesis: 
1. In this study, the co-relation between quorum sensing and biofilm forming of 43 
marine bacterial strains were evaluated by quantitatively detecting the activity of 
acyl-homoserine lactones (AHL) and AI-2 signals, as well as the biofilm formation in 
the 43 bacterial strains. The results revealed that 9 of the 10 (90%) AHL activity 
strains displayed definite biofilm-forming capacity, 7 of these 10 strains exhibited 
highly structured architecture in biofilm. 67% of AI-2 activity strains have strong 
biofilm-forming capacity. The results also indicated that the strains with AHL activity 
usually presented strong biofilm-forming capacity. However, other bacteria which 
cannot produce quorum sensing signal still exhibit strong biofilm-forming capacity. 
Therefore, it could be indicated that for environmental bacteria, the existing of 
quorum sensing signal molecule (especially the AHL) in bacterial strains, usually 
tends to be a sufficient condition other than a necessary one for forming biofilms. 
2. We tested the effecting of salinity, temperature and pH on activity of quorum 
sensing signals of the two test bacterial strains. The results showed that the activity of 
AI-2 signal of two tested strains increased with the salinity and temperature, In 















activity of AI-2 signal of strain OYO4 increased with the pH, it maintained at a high 
level at 7.5~8.0, and then sudden dropped at 8.5. The activity of AI-2 signal of strain 
AE4 decreased with the increase of the pH. Salinity, temperature and pH did no affect 
the produce of AHL of strain OYO4.  
3. In the present study, quourm sensing inhibitors systerm (QSIS1) was use to screen 
for QSI activity of marine bacteria. 9 of the 70 strains (12.9%) were tested positive in 
the QSIS1 screen, where 8 of 9 strains belong to Bacillus and one belong to 
Erythrobacte. Coculture of 9 QSI activity strains with BHL and OHHL autoinducers, 
it was dound that strain Erythrobacte SP2-2 has BHL and OHHL degradation ability, 
BHL (100 μmol/L) was degraded completely after 5 h by strain SP2-2 and OHHL(100 
nmol/L) was 2 h. Strain SP2-2 could quenching violacein production in 
Chromobacterium violaceum CV026, and interference the QS signals of 
Pseudomonas aeruginosa PAO1. The results suggested that marine bacteria could be a 
promising source for QSI. To the best of our knowledge, this is the first report on 
AHL-degradation of Erythrobacte strains. The finding enrich the source of QS 
quenching strains. Our work is the foundation of further expore of QSI mechanisms. 
4. Effecting of 10 strains having strong biofilm formation capacity on the settlement 
of Bugula neritina larvae were tested. The result showed that, for 7 day biofilms, 6 of 
10 strais promoted the settlement of larvae, strain PE3 inhibited the attachment of 
Bugula neritina larvae, and it suggested the potential applications in antifouling. 
 

















缩写词 英文 中文 
ACP Acyl-acyl carrier protein 酰基-酰基载体蛋白 
AHL Acyl-homoserine lactones 乙酰高丝氨酸内酯 
AI Autoinducer 自诱导物 
AiiA AI inactivation protein 自诱导物失活蛋白 
AIP Autoinducing peptide 自诱导寡肽 
BHL N-Butyryl-DL-homoserine lactone  4, 5-丁酰-DL-高丝氨酸内酯
DPD 4,5-dihydroxy2,3-pentanedione 4, 5-二羟基-2, 3-乙酰基丙
酮 
G- Gram negative 革兰氏阴性 
G+ Gram gositive 革兰氏阳性 
IPTG Isopropyl β-D-1-Thiogalactopyranoside 异丙基-β-D-硫代半乳糖苷
LB Luria-Bertani medium LB 培养基 
OD Optical density 光密度 
OHHL N-(β-Ketocaproyl)-DL-homoserine lactone N-（β-乙酰基酮）-DL-高丝
氨酸内酯 
QS Quorum sensing 群体感应 
QSI Quorum sensing inhibitior 群体感应抑制物 
QSIS Quorum sensing inhibitior selection 群体感应抑制物筛选系统 
SAH S-adenosylhomocysteine S-腺苷高半胱氨酸 
SAM S-adenosylmethionine S-腺苷甲硫氨酸 
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1.2 细菌的群体感应现象及研究现状 




















革兰氏阴性细菌是以 AHL 为信号分子的 LuxI-LuxR 型群体感应系统。该系
统有两个调节蛋白调控着，一个 LuxI 型的信号分子合成酶、一个 LuxR 型的信

















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
